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Se PRENIS OF JEVTLOMENT OF ELSECTSRUMIC CYCLIC \CCELE2ATIRS. 


(Review). 


de Aw 7FOLIMeENSKiV (Ohysicii lastitiut 


USSR). 


1, Contemporary state cr slactrcnic cyclic accelerators, 


The electron accelerators ar2 characterized by the divarsity Ff 
“vpes and lard difference in their fundamantal characteristics,  2v 
averajge/nean intensity the accelerators are jistinguisha? to six 
orders: from 19109 *9 ~1¢€!5 elactroas par s2coni, while on ¢he eacriv 


- almost +o four arders: from ~ M3aV *o 20 GeV. Linear acceleritors, 


as a rule, considerably exceed cyclic ones and on the averaje, ini dn 


pbulsa intensity. However, with an increase in *ha anerqy ard “+. 
entrance into *he ragicn of th2 energies, which axceed 1 GV, 
synchrotrons beyin to cvertaxe linear acc2leraters in *ha 


average/mean interst*y, Furthsracrea, acceriing *o such ass-atial 
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characteristics as energy Sprsad, porosity and bean extansion ‘2 7 
time, cyclic accalarators thus tar, aS a rule, 
advantages heforea the linagar cnes. L9=t is examine “ha hriafly 


separate types of electrcnic cyclic acc@lerators. 


1.7. Yetatrron. 


In the dvetatrons - oluast electron 
alectrons in the ‘tmonlseynonentunyouls: us! ‘ VsOsAs S+r- 
units on 199, and th2 culse repetition frequency 3)-4) oer 
The majority of beatatrens works ia 
now i* is utilized in *ne pnysical 
investijyations. 3o*atrens have tne numercus *achnical 
uses/apolications (X-ray inspection, X-ray tharapy, ate.), It 


gradually “hey are distlaced sy lintar acc2lerators. 


A dDasic ‘tmnnorovamert in tana cnaractsristics of beam i+ is 
possioale to axvect from tne betatrons with *he time-constant maynatin 


guiding €4ald (of tyve of circular Fe" cyclof*con or PFAS), caleulsar:3 


for “he eneray *o 1599-200 Mav. in them it is possible *o carry cut 


such nol2/cenii*tons, duriny whicn “he shar? ef us2ful ¢in- 
grows /rises and undar specific conditions can reach values of 
“0,129.2. inst2ad of valua ~l0e43, characteristic for the wsait 


betatrons. In accoriince «1th this *he intensity of bean car 
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tais21 to 1913 alectrons per saconi and even it is mor? (with =n: 
2 


high aonechronaticity). Conridanca in “he fact *hat such values car 
be actuallvyysraally achieveusraacnau, is based on thea exvarienc?, 


obtained during “hs startanj/launcaiag and *he experine: 


ce re 


installations, inscalled in FLAN and in laboratory “JRA (Malisar 


USA). 2eport about the developaent of hiqdhe-curcent deatatron 


SR nga 


stationary leatina fisld andi cna guasi-continuous ocam is 
#9 *ha orssan* stonferance cus yrous 9f collaajgues of FTA, 


of *his *vve Sestaltation ca 150 We¥Y is coniuct>] also 


i 


Iniversity of Lowa (ISA). 


1.2. “Yicrotron. 


The microtrons in the rejion of energies from 5 to 30 "97 aiv: 
alectton beams with a qood antensicv and *ha meornechromaticity,. “os* 
power fulysthickest ouls¢ miczrotrcnas on 39 “av giva curtant 30-160 2A 
in tha impulsayvmomontusyculse by tae duration of the orier 7£ 


microseconds. 


New sten/pitch would oecome tne creation of the mnicrotron 2¢ 
contiauous of yuasi-concianuous action. The state of *he cortemorrary 
*echnigque of “hs generation cé sich large powar allowsvassunts **- 
cons*ruction of *his aicrotron cn 39240 “MaV at the avetarasazan overt 


of generator 159 k#¥ fn tia canjye of waver yths 15-20 ca In *0- 
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In the 


mode/conditions of the Long iapulses/momantay/pulses, which corresnsc? 


*o 909/09 of us2fnl *ime, the accelarator could aive anargy to 15) 


MeV, having a dianetsr ct magnet 4 a and a weight 39-19) +, 


LOOSE ECE 


Another oramisierd trenu 1s the “superconducting” aicrotron ir 
which as ¢ha accelerating system must s2rve the suosrconaductin: 
tTesonator cr linear acceierator (LU). L2* 3s note “hat in *4> i 
combination of linear ana cyclic aceeleraterc is aenarally inetit:? 


one of *hr fimoortant centemocrary ceondnctes, 


> -T 


q 


The Wifficul*fae of corstructing tais microtron ara connec*2i 72% 
only with the creation superconducting LU, but also with «4a 
complication of the corfijguraticn of the magnetic fiell: by orsserce 


of two Or mor? stparate sectors, with *he need for magnaatic 


’ 
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a 


for the adjus*nent of the defocusing actions stray field, etc. Ths 
efforts/forces, connected witn the creation of the superconiductin: 


microtron, ar? justified, aaparently, with “ha energies >199 “37. In> 


at pr2s27* known the orojacts; Stanford university (USA) on 290 ¥-" : 


from LJ *o0 19 YWeV and Univarsity of Illinois (JSA) on 4690 Wev with oun 


iS 
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+o 30 Wav. To tundqe the prospect ct these installations still arly. 


Pinally, ars oossibla the compromise versions, exanol= of wrich 


ay 
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is *ha pnroposition oF +ne paysiocechnical institut? 


the construction of nicretron on 400-599 YoVv with 
wA and oerosity 19-100, tue baing oased on *he im 
accélarater usual tyoe cn 14 Mav. The najor advantage of this 


microtron *he anthors 1a the aonochrematicity Ff bean, 


substantially bas*, «ha: mn t.22 lia2ar acctlerators. 


Tee. “SVIChS Sot sea, 


Thar arr several gereraticns ef these machines, which comors> 
basic vart of *he ealec*rea accalerators to the high enargias. Veter 
the €irs* yeneration, cn whicn were mastered basic principl-s, 
folle wed the sacond genaration witn oneray on *he order of 399 “eV, 
desiaqnad for the ohotocrcduction ci 7 -mesons. The basic grousc of “hs 
installations, which act at presence (orter of *an aachines), crace: 
synechrotrons *o eneray cn the ordac of 1-1.5 - GeV amon? #hich 
thers are tho weakly-focusang and strongly-focusing installations. 
@ith canoid rates they wera constructed and launched tha 
stron g-focusing synchrotrons <o tha “intermediate” ener 


at Cornell (MSA) and 2.3 GeV 1a Bonn (FRG). 


In the 49's enters into tne system a series of lari 
stron t-focusindg synchrotrons to the enaray -6 GeV (see *he Tabl-): 


CEA tn Canbri daz (SA), Cas¥ ia daaburd (FIG), NINA on 425 Gev in 
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Daresbury (Enqlan’) and APYC on o GeV in Yerevan, 2znumsrat:i 4 
installations tive to 101! particles per vulse, which in «hs if 


rapetition frequercy 50-60 Hz corresponds (3-4) e10t2 alactrors 26° 


seconi. 


Pa EET, POE 


| 
: 
| 


Doc = 809653900 FAGe a 


Fre basic naranstors cf tas Largest 2lectrenic syachrotrens, 


(¢) Mapamerp 


(3) Maxcumanbuaa sueprua ane- 
xTpoxos, Tsp 


C¥) Yacno QACKTPOHOB B AMIyiib— 


ce 11 
($5) Marsutuoe mone npa amxKex- 
nuM, rc 35(125) 50 
‘(¢) Sueprun umxexnaa, Mos 28(100) 150 
(7) Makxcumanbuoe none, rc 7600 3300 
(g) Panuyc op6aThl, M 26,4 100 
(9) Uscao ummynecos B ceK 60 60 
(1e) Bepruxanbusit 3agop B po~ 
«KyCHP. CeKTOpax, CM 2,04 
(1) COmua pec xenesa, T 185 
('U Osmait sec mens, T 25 
(13) Hara sanycxa 3/68 


Key: (1). Parameter, (2). Y32ravan. (3). Maximun energy of electrons, 
GeV. (9). Sumber ef electrons in iaoulssynonentunm/ouls>. {2). 
Magnetic injection field, Ss. (6). Enéray of injection, “ev. (7). 
Maximum field, G. (98). Radius of orbit, m. (9). Nunber of 


impuls2®s/momenta/pulses in s. (10). Vertical clearance in focusin 


Nee 


sectors, Ch4. (11). Total weijnt of iron, *. (12). Total weiagh* cf 


copver, t. (13). Nate of startinyylaunching. 


Page 43. 


DOC 39964530) PAGE 3 

Racently consiterabls attention itaws che synchrotron of Core 
universitv (ISA) on 19 Gev d¢hickh is characterized sy some renarke7t 
special features/oeculiarities: tna raiius of curvature of grhic in 
ft about 190 m, which ceorsaspouds ce uncommonly small nagn-tic 


intensity ~3.3 <3: che aparturcs cco magnatic cleararc:3 


ta 
vi 


'¢ 
~ 
i 


unoreceaieanted small - €ntire 3.2x0.35 cn: vacuum chamber in *:> + 
sansa of wort is absen* - vacuum is create? in the velume, «nicer 


tnclutas maqcrets. Th: latter are caaracterized hv Larze cornet cer 


featuras/peculiars*ies Cernsll accaleratcr was cbtained rtlative ty 
acenomical (costsvalus iess taan le nln. inllars). It is alsezaiv 
launched to *he ensrav 10 sev at tae intensity ~3019t0 of slse*ton it 
pulse an the ravnetiticn frequency 5) H2. Lat us note that ch: 
*rvansvarse sizes /limensicns ot beam with tha energy 19 Gav oreves? *- 


be equal *o 7 nm on vertical lire an? 15 mm on a radius. 


2. Basic *andancies in tha developasnt of large? alectronic 
p J 


synchrotrons. 


2.1. Increase in eneryy of injection. 


The effectivencss cr injection in *he synchrotrors, as a rule, 


4* is no* vossihbl= *c recognize high. Thus, in DESY it convescs 
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“250/39, CE’ ~150/0. Roughly it is possible te consider naxinua numiearc 
of particles in orbit rfrovurtionai to energy of injaction 
N mpea ~ Eee Thecefera increasea E gx, in this caspeact, as in + 
serias/row of others, it is extremely issirabl=. Thus, in <A 

e wg s- : ree woNnars 
convert/transfer with Emp? 30 te. *> Ex, = 120 “2%, ia DESY orsrate 
= COnvart/heane rest ween Eo = a aed S60 © uu, = 500 “avy. Lert as 
no*e that an increase in tne intensity is cennectel also with <*> 
levor2ssion of some instabalitizs avout which will yo tha sa¢eect i- 


*he caviaw on “4s collective eftects in *th= accslsrators. Tr tc 


case the accelerating V¥Ch sysctam aust be in the sta 
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the radiation losses of more intense beam. However, for th: 
serias/row of experiments could ae of intaryst and work with “t- 
lowerad/raducei anergy, but with tae sudstantially enhanced 


intensity. 


2.2. Conclusion/outcuct er alectron beams. 


Still s*veral yoars ago conclusion the conclusion/outont of 
alectrton beans from *he synchrotrons was considered as *he very 
qVfficult mat*7r. Now electron beaas ar? brought out both on that 
stronj-focusing (STA, DESY, NINA) and on tha weaklv-focusis; 


(Frascat*i) synchrotrens. in order to qiv2 idea about she lavel, 2+ 


which this is done, i+ suftices to inticats the Canbriiae2 


synchrotron. Concluied there aitn the effactivansess T0n/o haan are 
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axpaniled on 1 as. T* it is possipl3 to disvolace by the +arrs* or te 
lopivayconelud? outside into rour differant rclaces of the ring 7° 


synchrotron, ai*rrnating oy aay thair forn on *he oreviiously 


comprisad tineline, 


2.7%, Jean txtansion in tine. 


ee 


DOt fa Pht coptatten os taa pclat/olan® section cf tas dentate ces 
of curcart ie che naanet oa tas tame ant the corrasvonding ints 


in the power of 7Ch system is créeacnad the brace of tha internal so 


"4 


brought-oux electron beam or y-rays. At oaresent is achiavad *h: bros- 
cf the order of millisececnus, #nicn corresponds to several 
sercentades of useful ima. Thare are plans/laveuts of an incrsas- in 


this value to *291s of rercent (on ch Cambridge accelerator). 


22%. Ibtaining nonocarematic ani volarized beans of yeraye 3:2 


alacttons. 


Jo te tha lat*eryslast tins tna electron acctlsrators wer: 
utilized oredominantly as tne sources of th? y-rtavs of large aneri, 
In *his cennection 4¢ is necessary to aention aaainst all th: 
increasing in tecent vears develcpaont of the sffacedve ani rreaicic: 


and polarized beams of yrcays. Tne use/apolication cf anonochroa iti: 


rays/bears maxes !* voeesible to increase substantially *he accicacy 
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of diverse experiments in photureactions, and polacized bears tiv: 


the oossibility to abtain qguaicstatively results in this redicn. 


Page 30). 


The monochroma*tisiz2d and polarized bears of braking y - 
tadiation/amission area generated, in oarticular, during brakinr c* 
alectrons on +h? crvs*al caryg2ts iiamond, mte.). worxs in this 


licesction wars isavalooved asyecially in ?rtascatti, and also in “F5" 


wen IS ES Fh ger eee 


with Tokyo, Yerevan, <harKxov, etc. Such beams asnerat? also wits 
Compton scat*4ring 9€ lasar paotons on *he electrons of larre ensriv 
(work in CTA, Yerevan, FIAN, atce). Let us not? also usad for “re 
monochromatization a pcsitron-electronic annihilation 2nd the metho? 
of marck2? photons (on *he daayraa of ccincidences between =venvs, ‘Vv 
*he caused ohoton, and Ey the alectron recoil, which escapss fror +.- 


*arget - radiator). 


Large interest over tne Lony term is Of also the develonnment «* 
the sufficiently intenes sourca cf the polarized electrons for *hsinr 
furthar accel>ration in the laneac accelerator - injector, ani th-s 


in tha synchrotron itself. 


2.9. Consit4erable increasa in radius of syrchrotron. 


poc = 39065309 CAGE ile 


Jpon *ransfar to all to nayghn anergiss in +h? casa of vectors 4 


meet with the trivial reei for an increase of the cadius of the 


maqnat of at least ~F. In cae 2lectronic synchrotrons *his orstiies 


substantially it is complicateu uu2e to a rapid increase in th= Lcss- 


+ 


to the synchrotren nagnetic-rstardation rtadiatienysemission. In + is 
case AWogopvE4/R, In accerdance sata this sharply ar scaled as wnt 
cost/value of Ch svstem, since necessary for the comoansacion 
Taliation of 77h onwer it increases 28 33. Prem the Jevenderca For 
AW o6op ~* fOllows, hewever, tnat ia the orinciole with anv entccy 


is possibla +o ‘ower the radiation losses to *he reasonabl-= 


the value of the correspenadiny increase in the radius of synrchrotrec. 


Svecifically, *o to this path tney went during the creation cf 


synchrotrons on ~4 GeV, salectiny a radius of nagnat 


approxiszately/exemolarily doucly acre than this would b2 necessary ‘> 


the absence of ratiaticnyamissicn. 


2662 Allows? transition to by Superconducting or cools? limit 


nitroyen *o resonators. 


On2 additional wav cf ovarceming th? difficulties, connect: 
with the radiationvemission, considered as cna of the possibi= Ines 
for incraasing *he erergy an corneil, consist in the “ransitien +- 


*he suparcon tice ing resorators. in them virtually must no* 87 lass 


in the walls ani entireyall ¥Ca power will vorocead with an inererse. 


~ 
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in tha areraqv 7f beam. alta tas us2/20dlicacion of th? 


supersonJuctiny deviceyeguipaant with 4.29K the quality of syset-m ir 
incraas3 3e10* “7 ~109%, Tnunererore a+ ¢ho same cower of VCOh dower 
generators of electrons on the Cornell synchrotron can be wiil “a 
tais?? From 1) 49 15 G2V. Colasaguas, #he carty out ty this 
installation, hv92 sven that, utilazins the suverconductia: svotens, 
after increasing YTh oewer aaa ucostina/forciny naqnetic fiali, «h : 
in tha Suture can anorcaca tne rcaceri fer *418 alactcens ancciv ~27 


3eV, G28 us neez, true, taat oy thas aot hod are snecific 


sarticle dynamics: *he anti-dumpany of ctadial hetatzron oscillatiors 


and the sffact of *he cuantum cluctua**one of radiations emission. 


Anothar, lrss heing promising, but nor? c2al onssibility 


consists of *h *ransitica to tre cesonators, ccolad Fy liqii? 
nitroqen. In *h? 3 case tha losses in *ha walls can be caduce? +2 -- 


times, 


2.7. Js® of synchretron as crasic oart of accumulator/ss*crri +¢ 


electrons ani oositrens. 


Jne of *he imvortant tandsncies of lattaryslas+ ¢in® coasists ir 
the use by cerertspondiagly cf tne redifie?t larye electronic 


synchrotrons not oniy for the partacl? acceleration, but alse 5 *  - 


ay 
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accum ilators/styrare for cadilatirysamiteing the contracy 
slectrton-positran collisions. fhe sirst ort yinal exoarinenss 
*yoe a2re carries i ou® in FIAN!, anu “She meet ecnmpicte oract: 


sebetinan® *his oroce lure cutained on “the Canbriige synchrotrt. 
PYOTNITZ 1, In FAY was Gavelopeu also so-called cascada 
accumilation, which censises oc two Sy chre*rors - 

299-990 437) art basic (ca 1,2 Gav). 3c%h synchrotrons wist 

we dlized as actaleratsrsesccunulators/s£er7 1%, FNP OTN ITS. 


Page S51. 


The conversion »f synchrctron into *ne accuaulator/stcraz2 «iv. 


clashing heams teauites conductiny the seriasyrow of “4a spacial 


actions: 


a) *ha craations cf positren accelerator-injector., posites 
obtained with ‘he aid cf tne electron beam on a target-convert 
*hea linear accrlerater - anjector and further ar? accelarat=: 
followiag sectirn of linear accelerator. The affactivarass of 
conversion and capture cf positrons in *he acceleration with th- 
of the special maqnetic lenses and other devicesyeyuipment succtae!- 


in raising te *h? stan‘ficant aajnitud>. L*t us note that “ha 


accelaration of nositrens in tae synchrotron is of indenenianse 


soc = 39965309 


interast, bestdis *he use ror tae contrary cellisions: 


9) the inteotacticn »: tn2 spacial danpinr narnets for 
radistributing *he fading natwesen the synchrotron and hetetcsn 


ascillations: 


a) the cansericeion of supplesentarv nagnetic cio- 
comorisai of “4 rosary maynets ang the focusina lensas. 
necessary for the 574m Suapiny da «sh canrtezvers opine ft 
durvose cf obeaining the argh vaius of Luminous density, sarisficeior 
£9 vacuum raquirsneats, tae creation o£ the necessary conditiens f-r 
conductiny “hs xhvsical experiments on clashing beams (in 


it is sufficient longa qag/intearval, frea from the ragnetic 


1) the molificaticn of power-supply system for tha raa 
of *ha acta/srontttions cf maygaatoscatic £4313, correspeniins *9 
anergy of *he ecnlliding reaas (up to 31.5 GeV in the Canbri tas 


accel 2ra*or) ; 


a) the creation of tac systea of the three-lisensionalssnvace 


saparation of “ha orbits of electrons and positrons (with the aiid 


the system of slectres*atic capacitors/coniang=rs) ; 


f) the craation of the systea of *he injection of sLlacersric 
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oositron beans ines *h? byvass. 


During 1943, on the Caaprtauy: synchrotron will be alsy cove! 
the works, itirsetsi * 7 arn caprovemene in the relianility of th: 
spearcsatt sr of -evachettten: as -accelesrcit ce-s3cs1wiiaces stor 12s 
transiticn to sho ceramic caassecscanara and “7 atw systean sf vais 


evacuation, which will giv2 ceidunir vacuum 19°49 am da on raet 


Cc: 


ting ani increase of averay3yneaa J7Th dower fe5n 12) e9 LYS 


dock with the positron oeaa is mutlined o1 1953, tne realiratice 


of mathoi ate? 9° clashing ns€aas sith *he aneray #9 3,5 Ged oan 


1979, 


Subseausntly on *he Canpridye accelerator is olanneiyiliies + '- 
transition *o naw newartul/thick Veoh systen (by avaraqsa/neay meee cs 
“350 of kW) and “he censtruction of in*e®rnal bvoass for the 
realization of contrary collisioos with the enaragy up t9 5 32", 
2.8. Possirle useyapplicatiun of systeans of cascad> acctleratirr 


with usa of booster svnchrotroa. 


The phase volume er peam an tno Synchrotron under *ha acetisr -- 
raliation dannin?d first cecreases uv *o certain enerav, ant crc c. 


affece of “he miantum fluctuaticas of radtacier samiseion ovorre eer: 


<= 


. err 
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and it beyins *9 increase. Eneryy of electrons in the sonseer TUS 


selects? sm *hae *h- ohase voluae cf beam sith tha adaniesion «:- rin: 


of basic svachroeron weculd ve smailrst. 


Thace are sarions class/layouts of *46 censtruction of 
synchcotron for the energy 15-20 se¥ in Daresbury (Fralanidy) #ten co: 
use of Shs availabls chers syachrotzen NINA eon 5 GV as the bors: 2 


injector aiet ehea Varga incensity an? @ snall oamittance of brant, 


FICTIITE 12 Yoont *hese plilansylayouts will be in tatait said ir ths 


caver* Or. 4. cCrowlav-“sliing. ENOFOOTYOT?, 


The ofan crossover, #iich corresponds *o enargvy 3 3¢V, is 


aporoxinately 1.5 mm cn vartacal live ard 5 am on a radius, Tierrfcr 


*he aner*urs 9* larg? synenrotrcn with the aneray of iniectionn YG 


can be selected very small: ¢.3e5 20 C2. Lari svachrotcon will *ay 


oprimatar f tines greater than AINA, “he calius of curvituc2 of its 


maqdrne® ill b= aqral ¢¢ 120 a. It as oroeesei to mace four W)i-n-* Tt 


strai jhe sections, in wo ct whica will be arranygedylocatai ere 


linear accalerators, the tnird yapsinterval which will use? for 
injectior ani beam ax*caction, it ans* ass *hrough aecalerator NIit 
in parallel *9 the »xistiny experiwental hall, which will max<> it 


possibla to neilizs *his aall sasultanecusiv, alse, for ¢- 


experimeres with she heam of iurga accelerator, an? *9 ennsarise ly 


SOT PSP. RN es 
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consileradiv lewer “he cestyvaaua of constriction, altnongh it wilt 
creat? *he snacific incervenicnces of inconvenience during th= 


eperation of accelrrater. 


Ta connection with tae spacial featurss/eccniiaritias of 22+. 
relief 3/4 lari rings must pass to tunnel (*hrough tha hilli: 


however, the cos*/’value cre tunaéausayr is not consiieread saxertssiv: 


o 


sinca will be simultancsousiy solved *he croblem of railation 


shieliing of orincival part of tae accelerator, 


7Cch system will operate at rcremuency 3916 either 122% “4 fz, 1.7 
on the second or bv the third the narmonics of the freyuency of 
accela3rator NINA. Fer heth ftreyuencias are adequats/aporoacninzs 
cower fulsthick anplifiars. Estimations shew that the beam with che 
energy 15 Gev and the current 1 pA can he cbhtainad at the osowar of 
vCh system 1.1 449 in the rnpulseynomentum/pulse (300 k#@ of average). 
Beam with the anargy of 20 GeV Ey current 3% wA will requires 1 Ye an 


“he tnpulse/monantum/spulsa (1.0 MW of average). 


Another exanole of Syuchrotron with a larve tadius - dnronositiaxr 
of Yersvan oFvstce! insticute .ubout *ha construction of 


stror yofocusina accal2rator to the anerdy 359-69 Gav, Its naan re tis 
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must be ayqual £9 1299 a, tae apartur2 of shayberyeamer2 IxS cm, Loes 
c£ alactron 9 *he raitatrcayamissi.1 par ravalintion with od 3-7 wilt 


ba 1.4 sev. Praliminary accelaraticn tc 5 337 oropeses ta ous) cn 4 


ate. a 


| 

booster synche tren, olacea ia tne same tuniel, as main accelaraterc, i" 

and having “4a cane carimeter., | 
} 


Th> nagnatic svs*em of pooster will have te stinul*anesors 


eo; 


t- 
< 
on 
: 
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as raactor for nain accelerator. 2.2 thea svnachrotren orroosss ct: 


few ce ee ee et 


acceleration of 2lectrcas aad ocsitrons, ind to also use «heir 


contrary collistons, Ter owtainany tha sufficiently hiak incenstty it t 


ts propose +9 utilize an orijianal systam of ths multiolication of i 
! electrons ani eositrons during antaraction of tha brought-our 

alectron Seam ani sositreas watn tn? tarast. Cascaie oumpinyg ty *h- 

carticles of main accelerator nust »2@ realized by the followias 


stadaes: '¥ 


gy - (3) 
e* (20 fan) —= rat 1 es Te*(10-40 Mos) 


(4) 


—= TnHelinDiil ycxoputenb 


(5) 


—_s 
—= 

—" Gyctepapiit cuHxpoTpor —w 7e*(5 Top) 
—_ 
— 


7e* (300 Mos) 


(6) . .@ 
—— OcHOBHOM CHHXpoTpoH Te* (20 fos) 


7) t 


—= KoupepTep 49 e* HT. it 


Kay: (1). 36V. (2). converter. (3). 42V. (4). linear accaleritcr,. y 


(5). Soos*er eynchrotcen. (9). Oasic Synchrotron. (7). and so forth, 4] 


Mul*+iolication systea possesses in the princiovle jyrat 


( 
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possibilities, but i* is very cesplicat7*d and needs the wxorrin- rt? 
check of the cascade shewer processes, which cccur en tha tart Pag! 
the caso of #42 realization of multiplication system the intensity 3° 


the circulating bean will ve litited by the pewer of high-fremecns 
system «kick mise “19 40 covetsuy Of tN Tattaticn losses cf: *i-r*scss 
and losses in *h2 walls cz resonaters. Th 
usual temoverature, ani ~S-7 Md at a temperature of Livuii 
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In connection with tne fact taat *h2 accelerators *o “h: 
ultrahigh anargiss simultaneously b2come siupar-expearsiva, 7 
expediently, anvarently ayain discuss the voossibility of coinciian-= 
in on2 installation (syncarotron) cf *he acceleration of slactrons 


and protons. This os0ssicility nas already been discussed ina “22 737 


The raason for “his, in cur opinion, consists in 


1+ 


i 
| 
i 
| 
but “he rsal st*ps in *nis darsection *hus far it was no*® aniertaccn | 
he fact. tha <i- | 
| 


corresponding propositicns, until aow, thev 


« 


ert? done only pest 
4 
factum, for tha already constructed and acting orecton synchrcetrons 


asst py . 


not fitted our for accelerating the 2lectrons. f 


Not to2uchinda ip0on the econcwic and technical sides of aitt 7 


let us exanine svnchrotrea with radius ~6 ka, lasiyned for ch 
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accealara*ion of orotens ta 3 ToaV (3009 3aV). If we in this tins 
accelarate ealectrons, then with the energqv 20) sev radiation loss-+ 
per ravolution *o the particl? it as achievedyrceached 
approximatalvsaxcmolariiy 24 wav. dowevear, nagnatic fieli in this 
case #ill ba ontv 1.1 ky. Wata the smaller energias the losses ir: 


substan*ially lowered (proporticnas to the fourth leqres of aneriay) 


Thea compensation for cadiration Losses will not be voreiovinins tn 


consunead YCh powor, if tha process *f acceleration cceirs Fatt 


Page 53, 


Let us requics so that the enazgy, soant on the cenpensation for 
radiation lossas (in entire cycle cf acceleration), would he senal +4 
energy, which is transferred to e@lectron for achievement of naxinis 
energy. This i* 45 nossikis to satisfy, salectiny the fraquency of 3 
chang? in the field of the eyual to 530 4z, which proviies also ¢h- 
high average/nean intensity of beam. Consid2ring a quantity 97 
rarticles in tqnal #9 ~1013 wnicn cotrasponds ~10!5 particl=s ofr 
seconi (curtean*® on the crdar of 1 mA), we come *o the averaiye/nean 
power in “ha haam of order hundred “W. This is, of ceurss, ith 


valu2, and for i*s achievement snould be aoolied the totality of 


eryogenic rasonators and wavejuades, arranasitylocated alony th: reas. 
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Tn tha case of *+he orotens, waicn go net tastyexverience raiiacicon ( 


losses, +ha intansitv can 02 still resp2cti 
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As the first turn cn tais installa*ion can be obtain 
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’ 


ef electrons ini orotons #ith the enerdy 299-3090 Gav with *. 


intenst4y, tf is nect*ssary to proviia also tha realization o 


= 


uty 


reactions on *he clashing proton-eliectron and slectron-pvosis ror 4 
heams, which will sneuta azuivalane energy of ordar Tit? ar cfrr ot 
cellisions) anit sritar wis eV (for «9 at aallistonsy. Tn cre Forte 


turn it will b: o¢sstble co s#itca Over to obtaining of ofotors woh 


energy on the order of 3 Gav. 
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Which of the accaleracors - lanezar or cyclic - accoriina te ‘*s 


charactaristics will anyage ia tae future “ha basic place? 


A. A. Kolonenskiy. 
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Both tir:cttons ara deveioped indenerdantly, There is a trndarcy 
towarjy the aliminatton cf tie ieficianciasylacks, inherent i: 
these tvoss o* accAlerators. fa the future, apoarently, will d= 


achiaved/raachead *he synthesis cf linear and cyclic acceleracer: f° 


this cas= will b> ob*ained the cess qualitias of both 


ae 


